Two actinomycete strains, designated LIPI11-2-Ac034
. Both isolates grew well on ISP 7 medium with brown soluble pigment production. Spores were motile and sporangia were irregular. The isolates contained meso-diaminopimelic acid in cell-wall hydrolysates, and mannose, glucose and galactose in whole-cell hydrolysates. The predominant menaquinone of strain LIPI11-2-Ac034
T was MK-9(H4) while that of strain LIPI11-2-Ac042 T was MK-9(H6). The major cellular fatty acids were iso-C 16 : 0 , iso-C 15 : 0 and anteiso-C 15 : 0 for strain LIPI11-2-Ac034 T , and iso-C 16 : 0 , anteiso-C 15 : 0 , iso-C 15 : 0 and anteiso-C 17 : 0 for strain LIPI11-2-Ac042 T . Phosphatidylethanolamine was detected as the diagnostic polar lipid. The DNA G+C contents of strains LIPI11-2-Ac034
T and LIPI11-2-Ac042 T were 71.5 and 70.7 mol%, respectively. Based on the differential phenotypic characteristics and the results of DNA-DNA hybridization and phylogenetic analysis, it is proposed that strains LIPI11-2-Ac034 The genus Actinoplanes forming motile spores within sporangia was originally proposed by Couch (1950) and refined by bringing the genera Ampullariella and Amorphosporangium (Stackebrandt & Kroppenstedt, 1987) together. Afterwards, the genus Actinoplanes was assigned to the family Micromonosporaceae with the genera Micromonospora, Catellatospora, Catenuloplanes, Couchioplanes, Dactylosporangium and Pilimelia based on the 16S rRNA gene sequences (Koch et al., 1996) . At the time of writing, the genus Actinoplanes comprises 37 species with validly published names. The type strain of Actinoplanes ferrugineus was isolated from soil in Australia (Palleroni, 1979) whereas that of Actinoplanes durhamensis was isolated from river sediment (Goodfellow et al., 1990) . During the course of studies on the isolation and diversity of actinomycetes in Indonesia, we isolated two novel actinomycetes from leaf litter. Comparative 16S rRNA gene sequence analysis revealed that the isolates are phylogenetically related to members of the genus Actinoplanes. The objective of this study was to determine the taxonomic positions of the isolates using a polyphasic approach.
Strains LIPI11-2-Ac034
T and LIPI11-2-Ac042 T were isolated from a leaf-litter sample collected in Cibodas Botanical Garden, West Java, Indonesia on humic acid-vitamin (HV) agar (Hayakawa & Nonomura, 1987) using the rehydration and centrifugation method (Hayakawa et al., 2000) . The isolates grown on HV agar and water agar (1.5 % agar) for 14 days at 28 8C were used for morphological observation under a scanning electron microscope (JSM-6060; JEOL). Motility of spores was evaluated under a light microscope (BX-51; Olympus) after cultivation on water agar for 14 days at 28 8C. The temperature range and optimum temperature for growth were determined by incubating the cultures at 5, 10, 15, 20, 25, 28, 37, 45 and 60 8C on plates of Maltose-Bennett's agar (NBRC medium 231). The pH range and optimum pH for growth were established by using a liquid NBRC medium 231 adjusted to pH 4-10 in 1.0 pH intervals. NaCl tolerance was observed within the range of 0-7 % (w/v). Growth, colour of colonies and production of soluble pigment were determined according to Shirling & Gottlieb (1966) after growing on International Streptomyces Project (ISP) media series and NBRC medium 231. Colour determination was done with colour chips from a Mycological Colour Chart (Rayner, 1970) . Catalase activity was investigated by production of bubbles after addition of 3 % H 2 O 2 . Other physiological and biochemical tests were performed using API ZYM, API Coryne and API 50 CH strips (bioMérieux) according to the manufacturer's instructions. Biomass for chemotaxonomic and molecular systematic studies was obtained by cultivating the strains in shake flasks containing liquid NBRC medium 231 for 5 days at 28 8C with shaking at 100 r.p.m. A. ferrugineus NBRC 15555 T and A. durhamensis NBRC 14914
T were used as the reference strains for comparison with the physiological, biochemical, cellular fatty acid and DNA-DNA hybridization tests.
Analyses of sugar compositions in whole-cell hydrolysates, amino acids and their isomers in cell-wall hydrolysates, isoprenoid quinones and DNA G+C contents were determined according to the methods described by Hamada et al. (2012) . Polar lipids were analysed by the method of Minnikin et al. (1984) . Cellular fatty acid methyl esters were prepared and analysed following the standard protocol of the MIDI Sherlock Microbial Identification System (Sasser, 1990 ) using ACTINO database (version 4.0) and a gas chromatograph (6890N; Agilent Technologies).
DNA was isolated using PrepMan Ultra Reagent (Applied Biosystems) according to the manufacturer's instructions. The 16S rRNA genes were amplified by PCR using KOD FX (Toyobo) with the following primer pair: 9F (59-GAG-TTTGATCCTGGCTCAG-39) and 1541R (59-AAGGAGG-TGATCCAGCC-39). Cloning of the 16S rRNA genes was performed using Zero Blunt TOPO PCR kit and One Shot TOP10 Competent Cells (Invitrogen) according to the manufacturer's instructions. The products were analysed using an automated DNA sequencer (ABI PRISM 3730 Genetic Analyzer; Applied Biosystems). The phylogenetic neighbours were identified and 16S rRNA gene sequence similarities were determined using the EzTaxone server (Kim et al., 2012) . The 16S rRNA gene sequences obtained in this study were aligned with those of closely related taxa obtained from the GenBank/EMBL/DDBJ databases using the CLUSTAL X program (Thompson et al., 1997) . Evolutionary distances were calculated using Kimura's two-parameter model (Kimura, 1980) . Phylogenetic trees were reconstructed by the neighbour-joining and maximum-likelihood algorithms (Saitou & Nei, 1987; Felsenstein, 1981) . Bootstrap analysis (Felsenstein, 1985) was used to evaluate tree topologies. DNA-DNA hybridization tests were carried out according to the method of Ezaki et al. (1989) . Hybridizations were performed using five replications. After the highest and lowest values for each samples were excluded, the mean of the remaining three values was reported as the DNA-DNA relatedness value.
Strains LIPI11-2-Ac034
T and LIPI11-2-Ac042 T developed sporangia 2-5 mm in diameter on substrate mycelium, through short sporangiophore on HV agar and water agar (Fig. 1) . Although most sporangia may be immature or deficient because small, motile spores were observed in both strains. Short aerial hyphae were also observed. Strain LIPI11-2-Ac034
T grew on ISP 2, ISP 3, ISP 4, ISP 5 and ISP 7 media and NBRC medium 231, but not on ISP 6 medium. Strain LIPI11-2-Ac042
T grew on ISP 4, ISP 5 and ISP 7 media and NBRC medium 231, but not on ISP 2, ISP 3 or ISP 6 media. Both strains developed orange to brown colonies on tested media and produced brown soluble pigment on ISP 4 and/or ISP 7 media. The results of other cultural, physiological and biochemical analyses are summarized in Table 1 and the species descriptions.
The whole-cell hydrolysates of both strains contained mannose, glucose and galactose as major components. Ribose, arabinose and xylose were also detected as trace components in strain LIPI11-2-Ac034 T whereas strain LIPI11-2-Ac042 T contained rhamnose, ribose, arabinose and xylose as trace components. The peptidoglycan samples of both strains contained alanine (Ala), glutamic acid (Glu), glycine (Gly) and diaminopimelic acid (A 2 pm). Enantiomeric analysis of the peptidoglycan amino acids revealed the presence of D-Ala, D-Glu, Gly and meso-A 2 pm. These results suggested that the peptidoglycan type of both strains is of the A1c type (Schleifer & Kandler, 1972) . The isoprenoid quinones of strain LIPI11-2-Ac034 T were MK-9(H 4 ) (92 %), MK-9(H 2 ) (4 %) and MK-9(H 6 ) (4 %) while those of strain LIPI11-2-Ac042
T were MK-9(H 6 ) (92 %), MK-9(H 4 ) (3 %), MK-9(H 2 ) (3 %) and MK-9(H 8 ) (2 %). The detected polar lipids of both strains were phosphatidylethanolamine, hydroxyphosphatidylethanolamine, phosphatidylinositol, diphosphatidylglycerol, two unidentified phospholipids and one unidentified lipid (only from strain LIPI11-2-Ac034 T ) (Fig. S1 , available in the online Supplementary Material). Therefore, the phospholipid pattern of both strains is of the type PII according to Lechevalier et al. (1977) . Iso-C 16 : 0 , iso-C 15 : 0 and anteiso-C 15 : 0 were the major fatty acids found in strain LIPI11-2-Ac034 T , and iso-C 16 : 0 , anteiso-C 15 : 0 , iso-C 15 : 0 and anteiso-C 17 : 0 were the major fatty acids in strain LIPI11-2-Ac042 T (Table S1 ). The DNA G+C contents of strains LIPI11-2-Ac034
T and LIPI11-2-Ac042 T were 71.5 and 70.7 mol%, respectively.
Cloning and sequencing of the 16S rRNA gene sequence revealed that strain LIPI11-2-Ac042 T contains at least two different 16S rRNA gene sequences (clones 1 and 2), which have heterogeneity at nine positions. Phylogenetic analysis based on the 16S rRNA gene sequences revealed that strains LIPI11-2-Ac034
T and LIPI11-2-Ac042 T were closely related to members of the genus Actinoplanes. Strain LIPI11-2-Ac034 T shared 98.2 % 16S rRNA gene sequence similarity with A. ferrugineus NBRC 15555 T (GenBank accession no. AB037002) and 97.7 % with A. durhamensis JCM 7625 T (AB048215). Meanwhile, strain LIPI11-2-Ac042 T also had the same closest type strains: 99.0 % to A. ferrugineus NBRC 15555 T and 97.4 and 97.7 % (two clones) to A. durhamensis JCM 7625
T . The similarity values between strains LIPI11-2-Ac034 T and LIPI11-2-Ac042 T (two clones) were 98.6 and 98.8 %. In the neighbour-joining tree, strains LIPI11-2-Ac034 T and LIPI11-2-Ac042
T and the type strain of A. ferrugineus formed a monophyletic cluster with a bootstrap resampling value of 98 % (Fig. 2) . This topology was supported by the maximum-likelihood tree (Fig. S2) .
The DNA-DNA relatedness value between strains LIPI11-2-Ac034
T and LIPI11-2-Ac042 T was 24-31 %. This result indicated that both strains belong to separate species. In addition, the DNA-DNA relatedness values among the two isolates and the type strains of A. ferrugineus and A. durhamensis were also low (18-55 %; Table 2 ). Moreover, the results of physiological and biochemical tests indicated that strains LIPI11-2-Ac034 T and LIPI11-2-Ac042 T differed from their closest type strains (Table 1) . On the basis of the differences in phenotypic characteristics and the result of DNA-DNA hybridization experiments, it is proposed that strains LIPI11-2-Ac034 T and LIPI11-2-Ac042
T be classified as representatives of two novel species of the genus Actinoplanes, with the proposed names Actinoplanes tropicalis sp. nov. and Actinoplanes cibodasensis sp. nov., respectively.
Description of Actinoplanes tropicalis sp. nov.
Actinoplanes tropicalis (tro.pi.ca9lis. L. masc. adj. tropicalis tropical, of or pertaining to the tropics, relating to the isolation of the type strain from a tropical forest). C 17 : 1 v9c, iso-C 17 : 0 , iso-C 16 : 0 2-OH, C 15 : 0 , C 17 : 0 , C 14 : 0 and anteiso-C 16 : 0 are found in minor amounts. The whole-cell hydrolysate contains mannose, glucose and galactose as major components, and ribose, arabinose and xylose as trace components. The predominant menaquinone is MK-9(H 4 ); MK-9(H 2 ) and MK-9(H 6 ) are minor components. The peptidoglycan type is the A1c with meso-A2pm as the diagnostic diamino acid. The polar lipids are phosphatidylethanolamine, hydroxyphosphatidylethanolamine, phosphati dylinositol, diphosphatidylglycerol, two unidentified phospholipids and one unidentified polar lipid.
The type strain, LIPI11-2-Ac034 T (5InaCC A459 T 5NBRC 110973 T ), was isolated from a leaf litter sample collected in Cibodas Botanical Garden, West Java, Indonesia. The DNA G+C content of the type strain is 71.5 mol%.
Description of Actinoplanes cibodasensis sp. nov.
Actinoplanes cibodasensis (ci.bo.das.en9sis. N.L. masc. adj. cibodasensis of, or pertaining to Cibodas Botanical Garden, West Java, Indonesia, where the organism was originally isolated). Cells are aerobic and Gram-stain-positive. Substrate mycelia are branched. Grows on ISP 4, ISP 5 and ISP 7 media and NBRC medium 231. Soluble pigment is produced in both ISP 4 and ISP 7 media. Substrate mycelia are orange on ISP 4 medium and NBRC medium 231, pearl pink shell on ISP 5 medium and brown on ISP 7 medium. Irregular sporangia are formed and sporangiospores are motile. Good growth occurs at 10-28 uC, but not at 5 or 37 uC. The pH range for growth is 5.0-9.0 and the optimal pH is 7.0. No growth is observed higher than 2 % (w/v) NaCl. Gly- D-mannitol, arbutin, aesculin, cellobiose, maltose, lactose, sucrose, starch, glycogen, turanose, D-lyxose, L-fucose, D-arabitol, gluconate and 2-ketogluconate are assimilated as a sole carbon source. Positive result in tests for alkaline phosphatase, esterase (C 4 ), esterase lipase (C 8 ), leucine arylamidase, valine arylamidase, b-galactosidase, aglucosidase, b-glucosidase, N-acetyl-b-glucosaminidase, amannosidase, pyrazinamidase, pyrrolidonyl arylamidase and catalase. Gelatin is hydrolysed. Nitrate is not reduced. The major cellular fatty acids are iso-C 16 : 0 , anteiso-C 15 : 0 , iso-C 15 : 0 and anteiso-C 17 : 0 , while C 18 : 1 v9c, C 17 : 1 v9c, iso-C 14 : 0 , C 16 : 0 , C 18 : 0 , C 16 : 1 v9c, iso-C 17 : 0 , C 17 : 0 , C 15 : 0 and iso-C 16 : 0 2-OH are found in minor amounts. The whole-cell hydrolysate contains mannose, glucose and galactose as major components, and rhamnose, ribose, arabinose and xylose as trace components. The predominant menaquinone is MK-9(H 6 ); MK-9(H 2 ), MK-9(H 4 ) and MK-9(H 8 ) are minor components. The peptidoglycan type is the A1c with meso-A2pm as the diagnostic diamino acid. The polar lipids are phosphatidylethanolamine, hydroxyphosphatidylethanolamine, phosphatidylinositol, diphosphatidylglycerol and two unidentified phospholipids. 
